Sirenomelia (otherwise known as Mermaid Syndrome), is a very rare congenital anomaly characterized by variable fusion of lower limbs along with thoracolumbar spinal anomalies, sacrococcygeal agenesis, genitourinary and gastrointestinal tract malformations, with an incidence of 0.8 to 1 case per 100,000 births. This anomaly has a strong association with maternal diabetes, and some researchers consider it to be a severe form of caudal regression syndrome. It is a lethal anomaly, with half of the cases being stillborn and most cases involving live births dying within a few days. We present here a radiological evaluation of a case of sirenomelia in a 28-year-old primigravida with history of occasional cocaine and alcohol use. The fetus had duodenal atrasia, bilateral renal agenesis, caudal dysgenesis, imperforate anus and absent genitalia, as determined by fetal sonogram and fetal magnetic resonance imaging (MRI), which had been carried out for better evaluation. Fetal sonogram revealed sacral dysgenesis, and double bubble sign suggestive of duodenal atresia. Fetal MRI showed bilateral renal agenesis, duodenal atresia and single hypoplastic lower limb. One of two upper limbs was also found to be hypoplastic. After delivery, the stillborn was examined externally. There were no external genitalia and the anus was imperforate. There was a single hypoplastic lower limb. One of two upper limbs was also hypoplastic. Early diagnosis of sirenomelia is necessary for safe termination of pregnancy. However, complete evaluation of a sirenomelia fetus is hindered by associated severe oligohydramnios. Fetal MRI has no such constraints and can demonstrate various anomalies in a greater detail than fetal sonogram.
Introduction
Sirenomelia or Mermaid Syndrome is a rare, congenital and lethal syndrome characterized by variable fusion of lower limbs and associated with array of visceral anomalies. Incidence of this syndrome is 0.8-1/100,000 births. 1 Approximately 300 cases have been reported so far in the worldwide literature, including 10 cases from India. 2 The etiopathogenesis of this disease is not clear, however a strong association with maternal diabetes has been noted. 2, 3 Here, we present radiological evaluation of a case of sirenomelia with associated duodenal atresia, bilateral renal agenesis, caudal dysgenesis, imperforate anus and absent genitalia; the deformity was diagnosed on fetal sonogram and fetal magnetic resonance imaging (MRI), which had been performed for better evaluation of the congenital malformations. Written informed consent was obtained from the mother to publish this case report.
Case report
A 28-year-old primigravida presented for antenatal sonogram at 26 weeks of gestation. History-taking revealed occasional cocaine and alcohol use but no symptoms or diagnosis of diabetes mellitus. No other significant personal or family history was reported. No karyotyping was performed.
Fetal sonogram (Fig. 1 ) revealed a single intrauterine fetus with normal cardiac activity. However, there was caudal dysgenesis, as sacral vertebrae were not visualized. Double bubble sign suggestive of duodenal atresia was also seen. In addition, both kidneys and lower limbs were not visualized. There was only a single umbilical artery. The fetal sonogram was suboptimal due to severe oligohydramnios.
Antenatal fetal MRI (Fig. 2 ) was carried out for better visualization of the detected congenital malformations. The ultrasound findings of bilateral renal agenesis and duodenal atresia detected were confirmed by MRI. The MRI also showed presence of a single hypoplastic lower limb, as well as a hypoplastic upper limb (the other of the two appearing normal).
Based on the findings from antenatal sonogram and antenatal MRI, the diagnosis of "sirenomelia (sympus apus)" was made. The Sharma N. et al: Sirenomelia
Explor Res Hypothesis Med pregnancy was terminated at 28 weeks of gestation by induction of labor. A stillborn child ( Fig. 3 ) was delivered, weighing 1160 grams. The placenta was small, thin and irregular, and weighed 350 gm. On physical examination, external genitalia were absent and there was imperforate anus. There was a single hypoplastic lower limb which was inverted and externally rotated with the sole facing anteriorly. A hypoplastic right upper limb was also noted. However, neither X-ray nor autopsy were performed, as the parents did not give consent.
Discussion
Sirenomelia or Mermaid Syndrome, is a very rare congenital deformity characterized by variable fusion of lower limbs along with thoracolumbar spinal anomalies, sacrococcygeal agenesis, genitourinary and gastrointestinal tract malformations. 2-5 Due to resemblance of these deformed fetuses to the mermaid (Siren) of Greek mythology, it was given the common name of Mermaid Syndrome. The incidence of sirenomelia is 0.8-1 case/100,000 births, with a male to female ratio of 3:1. 1,2 While many theories have been proposed for the cause of sirenomelia, none is considered conclusive.
There is a strong association with maternal diabetes, as 22% of cases have a diabetic mother. 4-5 The condition is 100 times more likely to occur in identical twins than in single births or dizygotic twins. 4 Fusion of the lower extremities, presence of single umbilical and Hibelink et al. 7 demonstrated that administration of cadmium and lead can produce sirenomelia in the golden hamster. Similarly, the possible teratogenic effects of Vitamin A have been proposed in the etiology of this condition. 7 Some researchers consider this anomaly as a manifestation of the caudal regression syndrome, which is a consequence of abnormal development of structures derived from the caudal mesoderm of the embryo. 8-10 Maternal diabetes mellitus, genetic predisposition and vascular hypoperfusion have been proposed as possible causative factors.
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Lately, many authors have drawn attention to the overlap in phenotypic manifestations of sirenomelia and the so-called VACTERL anomalies (vertebral defects, anal atresia, cardiac defects, tracheo-esophageal fistula, renal anomalies, and limb abnormalities). 9 In 1987, Stocker and Heifetz proposed the defect in the primitive streak as a causative factor. 12 Stevenson et al. 13 proposed the vitelline artery steal theory. They reported that a large artery arose from the aorta, high in the abdomen and beyond which the aorta and its branches were hypoplastic in each of the 11 sirenomelia specimens; the conclusion was that the vitelline artery diverts/ steals blood and nutrients away from the caudal part of the embryo.
Various anomalies present in sirenomelia include varying degree of fusion (symelia) and/or hypoplasia of lower limbs, vertebral anomalies (sacral ageneis), anorectal agenesis, urinary tract anomalies (bilateral renal agenesis; ureteral, vesical and urethral agenesis) and genital anomalies (Wolffian or Mullerian duct agenesis). 7-11 Sirenomelia is fatal, and about 50% of cases are stillborn because of bilateral renal agenesis and associated visceral anomalies. 10,11 Anomalies of kidneys, significant oligohydramnios, and associated hypoplasia of the lungs (Potter's syndrome) make a very unfavorable prognosis for sirenomelia. 9-11 Many researchers have considered sirenomelia to be a severe form of caudal regression syndrome because of the observed abnormal development of fetal caudal mesodermal structures before the 4 th week of gestation, that later extends to different craniocaudal levels. It may also lead to the absence of genitalia and renal agenesis if paramesonephric and mesonephric ducts are involved. Survival depends upon visceral anomalies instead of sirenomelia.
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The syndrome is classified into three types according to the number of feet: simpus apus, no feet present; simpus unipus, one foot; simpus dipus, two feet. 13-17 Our case was of the simpus apus variety.
Conclusions
Since sirenomelia is almost always fatal, early antenatal diagnosis is necessary for prenatal counseling for possible safe pregnancy termination. However, complete evaluation of a sirenomelia fetus is hindered by associated severe oligohydramnios. Fetal MRI has no such constraints and can demonstrate various anomalies in greater detail than fetal sonogram, especially in late (after 20 weeks) gestation.
